6.

Contents

INTRODUCTION

1.1. Phase Transitions in Physics and Chemistry
1.2. Principles of Statistical Mechanics s
1.3. General Formulation of the Ising Problem .
1.4. The General Association Problem

1.5. Formulation of Results

1.6. Approximate Methods

APPLICATIONS .

2.1. Theory of Ferromagnetism .
2.2. Anti-ferromagnetism and Fernmagnetlsm :
2.3. Binary Alloys . T
2.4. Lattice Models of Flulds and Sohds

2.5. Association Problems . .

RECTANGULAR ISING LATTICE .

3.1. Outline of the Theory . .

3.2. The Expansion of the Pfaﬂian

3.3. The Evaluation of the Pfaffian

3.4. Correlations

3.5. Long-Range Correlatlons and Spontaneous Magnetlza,tlon

GENERAL THEORY .

4.1. The Emission and Absorption of Bonds.
4.2. Factorization of the Partition Sum .
4.3. Parity of a Graph i :

4.4. Treatment of Open Graphs

SOME SPECITAL LATTICES .

5.1. The Triangular Lattice

5.2. The Hexagonal Lattice

5.3. Generalized Square Lattices .

5.4. Dual Lattices 2

5.5. Correlations and Spontaneous Magnetuatmn
5.6. An Association Problem . 5 <

ALTERNATIVE METHODS .
6.1. Method of Onsager ;
6.2. Combinatorial Solution of the Two-Dlmenswnal Ismg

Problem
ix

18
29

45

56

56
68
75
84
90

97

97
108
115
125
137

147

147

155
172
189

192

192
205
214
240
246
252

257
257

268



X CONTENTS
7. OUTSTANDING PROBLEMS .

7.1. Lattices with Crossed Bonds; Second Neighbour Inter-
actions and the Three-Dimensional Model . o
7.2. Lattice in a MagneticField . . . . . .

8. MATHEMATICAL APPENDICES

8.1. Matrices .

8.2. Emission and Absorptxon Operators .

8.3. Properties of Determinants . . . . .

8.4. Evaluation of Certain Integrals . . . .

8.5. Proof of the Equivalence of Equatxons (3.8) and (4. 10)

8.6. Proof of the Topological Lemma in Section 4.3(c) . . ..

References
Author Index

Subject Index

291

291
299

307

307
316
319
333
347
350

353

357

359



	page1
	page2

